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ABSTRACT : PROBLEM TO BE SOLVED: To provide an optical waveguide type Doppler speedometer 
which simultaneously achieves miniaturization and low costs. 

SOLUTION: The speedometer is constituted including in a light waveguide substrate 11a 
first Y branch circuit 8 to which a light signal of a laser diode 1 enters via an optical isolator 
2, a second Y branch circuit 9 which projects the light signal to a collimator lens 5 and at 
the same time, receives a reflecting light from a moving object, and a third Y branch circuit 
10 which mixes the reflecting light having undergone a Doppler shift and a direct light from 
the laser diode 1 without a Doppler shift and couples the light to a photodiode 7 for 
detecting a difference frequency. A piezoelectric element substrate light waveguide using 
lithium niobate single crystals or lithium tantalate single crystals, a plastic light waveguide 
using a polyimide fluoride resin or silicon resin, or the like can be used as the light 
waveguide. The three Y branch circuits can be formed in the light waveguide substrate of 
approximately 5x20 mm and therefore, the Doppler speedometer which is considerably 
compact as compared with the prior art can be realized. 

COPYRIGHT: (C)2000,JPO 



BNSDOCID: <JP20O0266853A_AJ_> 



(19)0*H#^=Jt (JP) 



<■» & ^ & l^F 2t $g (A) 



#^2000 -266853 
(P2000 -266853A) 

(43)&H! 0 ¥-m2¥ 9 J329B (2000. 9. 29) 



(51) IntCL 
G 0 1 S 17/50 
G 0 1 P 3/36 
GO 2 B 6/122 
HOIL 31/12 




F I {^^) 
G 0 1 S 17/50 2 H 0 4 7 
G 0 1 P 3/36 E 5 F 0 8 9 
HO 11- 31/12 G 5 J 084 
G 0 2 B 6/12 D 

SfiSEc jfcffif^ 8S^^®SC2 OL (£ 4 R) 


(21)tH«#*J 


^¥11-68746 


(71)fflffiA 000003104 








(22)tilBiH 


Wcll*P 3 R 15 H (1999. 3. 15) 


#j£/ri&iiii£aBgy W/j*$ 2T@ i # i # 






(72)#9!# ttft X* 


















F^— A(##) 2H047 LA12 QA02 QA04 TA01 






5F089 BA10 BB02 BC16 BC23 BC24 






BC25 CA20 DA20 GA01 






5J084 AA07 BA04 BA36 BB04 BB31 






CA33 CA42 EA31 


(54) [?gg!<D£Sfft] 







(57) [^3 

[USUI /]#ftfcl3X HtZmmizMf&t&XMiiiffi 

irtx v-*f-¥A h i <r>%<mtfxm-&Wi~<n 

7 -£45*39 OhtctO^ESct- 



vm/ sec 




BNSDOCID: <JP2000266853A__J_> 



'•(2) 000-266853 (P2000-2658 



mmz iitzm=v y shseik & =rr * sesssKSK t & 

fii . V L- -.^ t X V -*f-yj tf- Ytoft 

fl-t £ 36»IHfiafi«fe:A* L , ffiBlffltiMHK** 4. v> 

& t ft t . sine? WMkfr h cn>R%m *■ m is 3 u * - h 

it. 

wmfcfr h coRmft&mmftmmmmiz&&£ las 

n '.M - M/ >• xt . Mia^»jgff&a^*^^^ft^& 
^tti-r 1. 7 * h 7">f ;t— F i: £ . 

SB— Y ^(SIIISKO— ^^HK»iiSI~ Y#<£|HlRfD— 2r 

^usss^ss-^ l . mien— Yftmmifc&mjjcrftim 
mrY^iiiK^flfe^^i'SKJiMissgHY^iia^^flfi 

*^^6ffl»L£«tHfc*' [Hz] ^3fc<l-t«i?- 
YtiHSHIR, SB" Y#«ai|»&tf 3 W-M/ yXSrrft- 

LT^«rt%)#:(caj w-r s tfttc. inem— Y^iRig»*» 
6HHY^iigiiisstcflt|&§n, wmmm^um ttz 

mmkv + A f [Hz] ogcl*3fcU:3 y ^- buyXR 

vm-Yjm\3&&jtLxm=Yftwio\mztML, m. 
m=Yfti&m%iz^^Tm&m.v<7)%,m^tmfcMv + 

A f <7)7£fI^-> ar^-fi^S ClirCiO. ^-OSS^itft 

#a f ^^a5 l . immmkm^A t zmzy * b y-i 

[0001] 

m&mzm 1 . srisittis^iswk-^iHRrt^fi^ 

[0002] 

[ i*<0gift ] H 2 Cfi£5fc<03fc 7t^ N's^tfO H 7° 5 — M 

7 A'Jiv^ K^-MI+t LTii. 1 A 
7j 2 aj^j«03K7 t -f ^u^^r^ £ 3 flffikv&NIAjP 
3ffl£*iTl*&. -f&jb^ U— T— *— H 1 £: % ft 

6t. 3>Jj(-bU>X5t. -7*\~?4*— YlbUz 



[Hz] o^it-f-s- u— ?-y j y 1 

i 0 mi* L . l^tfi#{i*T-f y 1^-^ 2 *^LTt\:7 
r ^'M#S^ 75 3 (cA9+-f 6 , 3t 7 r A f<W£m.t> 
T?3 IzAtt Lfztm^lt 2 tUMz-frm L . ^iO-^TCO 
■fr1$M&i7 r 4 s<m%M#y°7 4^^-LT3y^-h 
yX 5 (C J; 0 a >J ^ - )- § . v [ in , sec] TiJ 

mfc<7>mmmzfctx a f [Hzi^^-^h 

*^(7. SW^ + Af [Hz] k^Tay^-h 
V >X 5ft LXztt7 r -i /WMm#7y 4 Izm&ZiX. 

r a ^nmmij a t,z& v xnts 2ft*& l . - 
^THgbttift:? r -r > <mmm# y°?e izxm-t^ , =5: 

m±l77°y 3 IZAM l , i^— r- r -f H 1 Mizmm 

i*- h i \z%m*m$.^c\ t ^flustLT^ 

M^77°5 3SV4*^c02ff^AltL. /a^Itv [H 

z ] sttNV + a f [Hz] cr>ftmm)^^tLh, 

5K7r^^it*^7 0 5 6Oai*tCii2^+Af [H 

z ] %&m®m.com-% t ^mwMxh & a f c h z ] <o 
7icfi-^^± L , iAf [Hz] <7)3fcfI-*f-£ 7 it y y-i 

[0003] 

imwRmLZob-r&mmi l^l^^. w^l 

i 3 ^t^*c7)3lc 7r-fv s^tfO H 7° 5 — atKSt t *j t 
li, I$«cmfc5rl,^7 r >f v<iH*S^7°5* 3M 

7^ h^tii L^t ^ 3 X&tfhh . *IWB«JJB(c«» 
T * § ftfc t iOT'^> 0 . 3 oco Y ^HSiHK Sr 

tc^^i jiaKfttia! K7"7-iSJSIt*JSffi-t-?> ; i: $• 
[0004] 

VB-COY^HglllSStMm-a^r^Y^iigllJSg^fi 

5Ktw yw—^^^-LTu— v-yA vcoftm 
^■zummmmzATiL. mBftmmmm^<Dtn 
ji3t*3>jx-hu>x&m&Lx wMwmz&m? & 

yXfr^i LT UriEJKIKftKSIRfe: A7J L . huIB^M 



BNSDOCIO: •cJP2000266853A_J_> 



!(3) 000-26 6 853 ( P2 0 0 0-2 658 



U64 3 y h yXi . «ICXWlUHflK*> 

fe«»«^ti*iBt-4 y i: ^f/ii , mm 
xmmmwut. 3-yeonwY^m\m^*) . w.- 

#*»fc*S£U !W2#*^&ai»bfcH^*' [H 

y x - h u >-x$ yr LTBHW«*taj»-r 4 £ ftt . flu 

ESS- 0B3&»i5>«= Y»«Hil«Kcflaft § fi . 
Wft*3&»feRltLfcflB*aRv + A f [ H z ] iORWftJi 

a^-fw yxmm-Yftmmmzit lt»h y# 
hsihb cam l , »fs= Y-jrttEiiwc** «, vt gs&& */ o 

[00 0 5] 

<fc >5 *I6W* l¥*ffl* . HI 1 (i*fMBtcffi€, 

lk. itT4VV—?2k. Y4JHJ0K8. 9. 10£ 
flt^3(£»i!a»S«l 1 t, 3U>-M^yX5fc, 7 
* h K 7 t fc J; . ttiE£*&ffi£& 

1 l^Y^®[slB(CO^-Cii'-L<i^BJ^-4i:. ftT-TV 
2 S:^ LT U— Y 1 <ZtffflS^j&*A9t 
^4Sg-OY^«B8i:. m-Y4HSiniK8^>-aj* 
j3'J^-^l/yX5 fcrtfJSH-S tftC . Ka 'J — * 

-tf>Y#«BK9 4: . H75-y7 h fcSWIs&SM&Hc 

is v [Hz] aitm^z v—v-y* y i j: y ajit 

1 1<0SS— Y#tt0B8{::AffU 2ittfjfc#«$;ft. 
4 . ftt$&j}<7) o *>-lTi±m- Y^®S&9 (CAStL, 
fflEfir«aSHY4HSHl»10K:ASt-rS. SKZY#tt|I|» 
9 k AM L3t3tfl-f-i±3 y hv- >-x 5 {ci y 3 y * 

-M3*U v [m/sec] -C-»J<fMM^-Kgt$il 
TAf [HzJtOK^-y^h^lt. JH$$tf { v + 



Af [Hz] >or->T3 y^-M, yX5^>LT^^ 

sft^M 1 1 nmz. Y-a-*ia» 9 1 ^ l . ttseziY^tt 

m» 9 tzx 2 tt«&*tiX-Jr<01ilMtf&- Y 4HS0»8 

fc s fl!«r^aj^(4iB=Y»*iii»i ouai^&. m~ 

Y^«E1K 9 tf CM- Y4HSE1R S (CAW L 7t:^f»tt< 
*»4.^>fia#3BiK»- Y^lfllBS LT U— ^-y 
■f H 1 (WJ(oJf3S-r4*\ ftT-f y U-^ 2(cJ: Oil 

m^ix. u—r-yj -4- y 1 {c^Srsa-rcii:^ 

^«ta*SlSL.T^4. — S". ^-Y^ilgini8S9*^m= 
Y4HKHH 1 O^UtJW Ltzfflmk v + A f [Hz]« 
(i. SSHYjJ-ttHIK 1 0(Cfcl,vCiiuiEH-Y#il£®E&8 

*»4.A«Lfc«IHBt»' [Hz] ^ft-^i:-^fi£$ii4. 

mHY^Hg|Hff& 1 OCO£i5^JlC(±2 c + Af [Hz] 
^4ffliM^.-)ft^i:lliffli^T-fc4Af [Hz] 

L . IS A f [Hz] crtftm^* 7*V ¥A 

y 7 icisv ^wMmmzimt 4 >r 1 1 j: y 

ilffi^ffiffl-r 4 i b 4 . ^^:>b*> . A f colitis 
Wfls^SE v (cktm-f 4 Jti6, A f jWbjWUf v Srth® 
T*§4o 

[0006] mrnmt fcti-^^sty^^ 

SS B B B ^^^7Xt-KfLI^)l^ffMLr^^ix45 
3l3feafiftP&3&»"fJffl-C§ 4 . 3 y *HS0Bli 5mmx 
2 OmmgI«jEiiSlSrttf«tl 4C7)T. 

[0007] 

[ wnmm ] a±.tm Ltz iotc «t 4^ 
mm y r 7-mmtt$tm^v>9miz 3 o<z> y#«ih 

B^^o3t#^SS«M^ffl^4 i i: t i 0 . /J^T'ffi3 
x hw^?SBM Hr^-aStt^^Tg-t-^ |)^v^A 
i 5 5rfiJ^*^-4. 

imi] ^^mizmh^mmmYT^-mm^-m 

[H 2 ] ffi$k<rtft7 t A ><&cr> Y7°7-mmmzt$W& 

**it f>m ^-tmx-h 4 . 

1 u-if-^M k 

2 3fer-fV^-r? 

5 aw-M/yx 

7 7^h^-f^-F 

S »-Y*«EIB 

9 SCIY#tt0R 

1 0 *HY4JHSI3B 
1 1 3t#MBa« 



BNSDOCID: <JP2000266853A_J_> 



!(4) 000-26 6 S 53 (P2 0 0 0-2 658 
[HI] [112] 




BNSDOCID: <JP2000266853A_J_> 



